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EXPANDABLE SLOTTED TUBING STRING AND METHOD FOR CONNECTING SUCH A TUBING STRING 

This invention relaces to a connector. and in 
particular to a connector forming part of an expandable 
tubing assembly. The invention also relaces to a method of 
connecting lengths of expandable tubing. 

WO93\25800 describes expandable tubing defining 
overlapping longitudinal slots. On expansion of the 
tubing, by pushing or pulling a mandrel through the tubing, 
the slots expand to form diamond-shaped apertures. The 
expansion is accommodated by deformation of the fingers of 
metal between the slots, this deformation taking place 
predominantly at the slot ends, and also by circumferential 
extension of the parts of the tubing wall beyond the slot 
ends. In expandable tubing developed by the applicants 
radial expansion is achieved with the parts of the tubing 
wall between and beyond the slot ends experiencing little 
if any deformation, these parts being known as the tubing 
"nodes" . 

Arrangements for connecting lengths of slotted tubing 
are disclosed in W096\37687 and WO97\21901, the disclosures 
of which are incorporated herein by reference. Both of 
these documents describe arrangements in which the end of 
one length of tubing defines a male coupling portion which 
is received within a female coupling portion on the other 
length of tubing and attached thereto. 

In another coupling arrangement, the ends of the 
tubing lengths are received within an external coupling 
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sleeve. However. it has been fQund ^ ^^.^ 
expansion, the sleeve contracts radially by a significant 
extent; this creates a restriction in the bore defined by 
the tubing. 

According to the present inv ention chere is provided 
a method of connecting lengths of expandable tubing 
defining overlapping longitudinal slots. the method 
comprising: 

providing a tubular connector defining overlapping 
longitudinal slots and comprising end portions; 

providing lengths of expandable tubing defining 
overlapping longitudinal slots and having end portions 
defining nodes between and beyond the «dc of the slots ; 
and 

connecting the connector end portions to nodes of 
respective end portions of. the tubing lengths. 

According to another aspect of the present invention 
there is provided an expandable tubing assembly comprising: 

a tubular connector defining overlapping longitudinal 
slots and comprising end portions ; 

lengths of expandable tubing defining overlapping 
longitudinal slots and having end portions defining nodes 
between and beyond the ends of the slots,- and 

the connector end portions being coupled to the nodes 
of the respective end portions of the tubing lengths. 

The formation of the connections between the connector 
end portions and the nodes of the tubing end portions 
provides for a relatively secure connection. Preferably. 
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the connector end prions and the no des of the tubing end 
portions are chreaded. and che absence of significanc 
deformation at the nodes facilitates maintenance of a 
secure connection on expansion of the tubing lengths and 
the connector. 

Preferably also, the connector further comprises an 
intermediate portion selected to be of corresoonding 
configuration to the tubing lengths, such that the 
expansion characteristics of the connected tubing assembly 
will be substantially constant over the connection. 

Preferably also, each connector end portion defines a 
slot to receive a corresponding tongue provided on the 
respective tubing length end portion. 

According to a further aspect of the present invention 
there is provided an expandable tubing assembly comprising: 
a tubular connector defining overlapping longitudinal 
slots. the connector comprising end portions and an 
intermediate portion,- and 

lengths of expandable tubing defining overlapping 
longitudinal slots and having end portions coupled to the 
connector end portions, 

at least the connector intermediate portion being of 
corresponding configuration to the tubing lengths, such 
that the expansion characteristics of the intermediate 
portion and the tubing lengths correspond. 

This aspect of the invention provides a connector 
which expands in a compatible manner to the adjacent tubing 
and thus facilitates reliable expansion of an expandable 
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Cubing string. 

According to still further aspe<=t Qf ^ 
invention there is provided an arrangfimenc ^ ^ 
lengths of expandable Cubing . tha arrangemenc comprising ^ 
sleeve defining overlapping long itudinal slots< firsc ^ 
second tubing lengchs defining overlapping lon . itudinai 
slots, in use che sleeve and tubing lengths being radially 
expandable by deformation of fingers of maCerial whfire 
adjacent circumferencially spaced slots overlap. and 
connecting means for connecting the sleeve to the ends of 
the tubing lengths, the deferable f ingers of che sleeve 
bexng axially spaced from the endmost deferrable fingers of 
the respective tubing lengths. 

in use, on expansion of the tubing lengths and the 
sleeve, the deformation of the sleeve fingers will take 
Place following the deformation of the endmost fingers of 
the fi rst cubing lengch and pr . or tQ deformac . on ^ 

endmost fingers of the second tubing length. It has been 
found that, following expansion, there is little o- no 
diametrical shrinkage of the sleeve, and the force 
necessary to expand the coupled tubing ends is 
approximately half that required to expand tubing ends 
coupled with a sleeve in which there is substantial overlap 
between the sleeve and the tubing ends. 

The invention also relates to a method for coupling 
the ends of first and second lengths of expandable tubi,g 
defining overlapping longitudinal slots and deformable 
fingers of material where adjacent circumferentially spaced 
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slots t „. „. chod ooe, aialng seapi ^ 

proving . alaava d8(ioing ^ 

circn. t „.„ elaUy spa „ d sloCs oveci>p 

^ th. ...... M the eMs of ^ 

" " ~~ «~ ^ ena„o s t (iage „ 

of the cubing length.,. and 

forcing en e.pnnnion th „u g „ £he 

-coop,., niot, „h.c extena tntongh cha ^ of 

r ^ ^ — -y P>» »V Cough 

Che „. lls a „ d „„ oth „ apptoprUM o( ^ 

such «s ii„„ ot bores „ scallops 

Pcfnchl,. th, connecting ...„. ,„ pavl ^ 
c l rou, £ „.n Clall , np.cea .oc.c.onn « the o„a of the tuhing 
iengthe hevond the e„a TO ,t tuhing «„,.„. ,„ d „ ^ ^ 
Of the ...... „.,ooa th. tnnpectiuc .„a.o sc tubl „ 9 £tn9 „, 

The connecting rav ocpni.. pins , ^ ^ 

the u*. £or mention „ apptoptiata ..^ ^ 

>» th. ...... a „a coin, i.ng.0,. Sins , la ^ 

proviaea o.„o„a ..ch tuhing fi „ 9ar . or „ ltlpl . ^ 
may be provided. 

Preferably also. th. unexpanded sleeve is of larger 
dia.eter than che tubing lengths Most pxeUrabiy t ^ 

constant diameter along their length. 
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„ , . tul £urch „ asps=e ot et8 

of .xp.na.Ua tubing . eh . „„ n9 _ c 

7* < " <ln1 " 9 -'»•>«■. ^^i^^ sloes . „ u „ • 

to eta of che tutl „ 5 Un9thB - - 

« rtp . of „„„ p „ £e „ bly tBe 

r.di.u„ outu , tdly a „ d saparats ciramf#rM 

o l rcoo [ . rraU . lly com ,„ eed by [r>n9ibie ^ ^ ^ 

W» of „« ti>1 or on. „ m „. lds . to IM 
sleeve handling. 

The invention £urther relates Co a racchQd 
the ends of first and sficond lengthg of expandabie 
defining overlapping longitudinal ^ ^ 

exngers of .acerial where adjacent circu.f erentiallv spaced 
slots overlap. the method comprising ^ steps ^ _ 

Providing a slesve comprising longitudinaUy ^ 
scrips of material; 

coupling the sieeve Co , he endg Qf f . rst second 
lengths of expandable tubing; and 

forcing an expansion memb er through the connected 
tubing lengths to expand the sleeve and tubing lengths. 
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Preferably. the COnnect:i 

y means are provided at 

r: uny spaced « - - <* - tubing 

of the sleeve. The connecting ^ 

ziia r ews and the nke for iocaci ° n - — 

g ea bores provided in the sleeve ^ cubing . iengths 

— 1. fasteners may be provided beyond each 
or multiple fasceners may fae prQvided 

Preferably also , che unexpand£d sieeve is ^ 
diameter than the cubing lengths MQst ^^^^ 

constant diameter along their length. 

These and other aspects of the present invention win 
now be described , by way Qf exampie> ^^^^^ cq ^ 

accompanying drawings, in which: 

Figure 1 is a sectional view of a length of expandable 
tuomg. shown in an expanded configuration; 

Figure 2 is a sectional view of an expandable tubing 

assembly i n accordance ' with a fir-** w.- 

witn a first embodiment of the 

present invention; 

Fi9ure 3 is , schematic plan view ^ ^ 
^r cou P n ng l engchs of expandafale cubing ^ accQrdance 

wrth a second embodiment of the present invention; 
Figure 4 is a sectional view of F igure 3; and 

Figure S is a schematic plan view of an arrangement 
for coupiing l engths of expandafale ^ ^ 

with a third embodiment of the present invention; 
Reference is f irs t made co Figure l q£ ^ 
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WWCh illU — * l«9th of ex pandable Cubing 10 ^ ^ 
initial configuration. the cubing 10 is simpiy a ^ 

Pipe in which a series of lon gitudinal sloCs „ ^ ^ 
-chine*. AppXying a radially OUCward tQ ' 

"all. by passing a mandrel through tubin ^ =auses ^ 

shaped openings . 

The cubing xo is supplied in lengthg ^ 

transportation and handling and these are joined to one 
another on surface to creat£ . ^ ^ 

assembly X4 i llustrated in Figure 2 Qf ^ ^ 

lengths of expandable tubing xo to be connected to for™ a 
string, as will now be described. 

The assembly X4 comprises a tubular connector 16 
defining overlapping longitudinal slots X8. the connector 
16 uprising end portions 20. 21 and an intermediate 
Portion 22. The slots 18 excend Qver whQie ie ^ h 

the connector «. but the only overiap ^ ^ ^ 

intermediate portion 22. 

The connector X6 is utilised to join the ends of two 

lengths of expandable tubing 24. 25. the ends of which are 
adapted to engage with the connector end portions 20, 2X as 
described below. 

The connector intermediate portion 22 is of 
substantially the same wall thickness as the tubing 24 2S 
however the connector end portions 20, 2X are upset, rSw 
is they include portions of grea ter wall thickness than the 
cubing 24. 25 and are of a greater diameter than the tubing 
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24. 25. The inner wal ls of each connector end portion 20 
21 define threads 26. 27 for engaging corresponding 
28, 29 on the outer surface of the tubing 24. 25. i nwardly 
of the threads 26. 27 the end portions 20. 21 define 
grooves 30. 31 Co receive corresponding tongues 32. 33 
provided on the ends of the tubing lengths 24. 25. 

As noted above, the connector slots 18 only overlap in 
the intermediate portion 22. such that on expansion of the 
connector 16 and the tubing lengths 24. 25 the connector 16 
is only subject to significant deformation in the 
intermediate portion 22. at and adjacent the slot overlap 
34. The amount of deformation is substantially lower in 
the rest of the connector 16. particularly in the -nodes" 
36 between the ends of the longitudinally aligned slots 18. 
The tubing lengths 24. 25 feature nodes 38 between ad 
beyond the ends of the tubing slots 12 and the tubing 
threads 28, 29 are formed on the end most tubing nodes. 

In use. the tubing lengths 24. 25 are connected by 
first making up the connector 16 to one tubing length 24, 
and then making up the second tubing length 25 to the other 
end of the connector 16. A number of tubing lengths are 
connected in this way to form a tubing string, which is run 
into a wellbore. Once in a desired position, an expansion 
mandrel is run through che cuMng ^ radlally 

extends the connector 16 and the tubing lengths 24, 2S. In 
doing so. the connector slots 18 and cubing slots 12 are 
expanded to define diamond shaped openings, as are 
illustrated in Figure 1. As described above the connector 
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is only subject to substantia! deformation at the slot 
overlaps 34. such chac che mecal Qf ^ ^ ^ 

20. 21 is subject to minimal deformation. As the 
deformation of the metal of the connector, occurs primarily 
in the intermediate portion 22. which is of corresponding 
diameter and thickness to the tubing 24 . 2S, the expansion 
properties of the connector 16 are similar to the tubing 
24, 25. such that the connector 16 and tubing lengths 24. 
2S will expand in corresponding and predictable manner! 
minimising the occurrence of irregularities in the internal 
diameter of the expanded tubing string. 

From the above description it will be apparent to 
those of skill in the art that the assembly 14 provides a 
convenient means for connecting expandable tubing lengths. 
It is recognised that, for some applications, users may 
prefer to include coupling means between the connector end 
portions and the tubing lengths in addition to the thread 
connection, and in such cases screws, rivets, pins or the 
like may be provided to extend between the end portions 20, 
21 and the tubing lengths 26, 27. 

Reference is now made to Figures 3 and 4 of the 
drawings which will illustrate an arrangement 50 for 
connecting first and second lengths 52, 54 of expandable 
tubing utilising an expandable sleeve 56 secured to the 
ends of the tubing lengths 52, 54 by screws 58. The tubing 
walls 60. 61 and the sleeve wall 62 define overlapping 
longitudinal slots 64. 65. 66. Expansion of the tubing 
lengths 52. 54 and the sleeve 56 is accommodated by 
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deformation of fingers of materia! 68, 69, 70 where the 
slots 64. 65, 66 overlap, and following deformation the 
slots 64. 65. 66 define diamond- shaped apertures. During 
expansion there is little or no deformation of the nodes 
72. 73. 74 between the longitudinally spaced slots 64, 65, 
66. and the screws 58 pass through bores in the endmost 
nodes 72. 73. 74 of the tubing lengths 52. 54 and the 
sleeve 56. at the ends of the tubing lengths 52, 54 and 
sleeve 56. Thus, the endmost deformable fingers of the 
tubing lengths 68. 69 are axially spaced from the endmost 
fingers of the sleeve 70. 

In use, the tubing lengths 52. S4 and sleeves S6 are 
shipped in disassembled form. The tubing lengths 52. 54 
are made up on surface as the tubing is fed into the bore 
in which the tubing is to be utilised. m particular, the 
ends of the tubing lengths 52, 54 are located in the 
respective ends of the sleeve 56. The screws 58 are then 
located and tightened in the screw bores. A number of 
tubing lengths are made up to provide the desired length of 
Cubing and the assembled tubing run into the bore. On 
reaching the desired location downhole, the tubing is 
anchored in place, and an expansion cone then pushed or 
pulled through the tubing. The cone expands the tubing 
length 52, 54 radially outwards such that, as mentioned 
above, the slots 64. 65. 66 become diamond-shaped, with the 
expansion being accommodated by deformation of the linge 
68. 69, 70. The sleeve 56 deforms in a similar manner to 
the tubing, lengths 52. 54 . On moving through the 
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arrangement 50. the expansion cone deforms, in turn che 
endmost fingers 68 of che firsc tubing length S2< ^ 
fxngers 70a ac che firsc end of che sleeve 56. che finger 
70b ac che second end of che sleeve 56. and finally che 
endmost fingers 69 of the second tubing length 54. 

in testing it has been found that the forces required 
to expand the connecting arrangement 50 are the same o^ 
only slightly higher than the forces required to expand the 
tubing lengths 52. 54. Also, che expanded sleeve 56 cends 
to retain its expanded form, and suffers little or no 
diametrical shrinkage after the expansion cone has passed 
through Che sleeve 56. Thus, che present invention avoids 
the diff icu i cies experienced with previously proposed 
sleeve connectors. Further, the connection arrangement 50 
is less expensive to produce than the male\female 
connectors as described in W096\37687 and W097\21901. 

Reference is now made, to Figure 5 of the drawings, 
which illustrates an alternative arrangement no for 
connecting first and second lengths l 12 . 114 of expandable 
tubing utilising an expandable sleeve us secured to che 
ends of the tubing lengths 1 12 , 114 by screws 118 The 
tubing walls define overlapping longitudinal slots l 24 , 
125. However, unlike the first described embodiment, the 
sleeve wall is formed of individual longitudinally 
extending scrips 126. Expansion of che cubing lengchs 112. 
114 and che sleeve 116 is accommodaCed by deflation of 
fingers of material l 28 . i 29 where the sloes 1 24 , i 25 
overlap, and circumferential separation of the sleeve 
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scrips 126. Following defecation the slots 124 . X25 
define diamond-shaped apertures. During expansion there is 
little or no deformation of the nodes 132. 133 between the 
longitudinally spaced slots 124, i 25 . and the screws n 8 
pass through bores in the endmost nodes 132. 133 of the 
tubing lengths 112. U4 and the ends of the sleeve strips 
126. 

It will £urther ^ apparent to thoge Qf sk . u ^ fche 
art that the above-described embodiment is merely exemolary 
of the present invention, and that various modifications 
and improvements may be made thereto, without departing 
from the scope of the present invention. 
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CLAIMS 



1- An expandable tubing assembly comprising- 

a tubular connect defining overlapping longitudinal 
slots and comprising slotted end portions; and 

lengths of expandable tubing defining overlapping 
longitudinal slots and having slotted end portions defining 
nodes beyond the ends of the slots; ch e connector end 
Portions being coupled to the nodes of respective end 
portions of the tubing lengths. 

2- The assembly of claim L , wh , 1 „„ ^ ^ 

Portions and the nodes of the tubing end portiona are 
threaded. 

3: The assembly of claim X or 2. wherein the tubular 
connector further comprises an intermediate portion between 
Che end portions. 



4 - The assembly of claim 3. wherein the slots extend over 
the whole length of the connector, slot overlap occurring 
only m che intermediate portion. 

5- The assembly of claim 3 or 4 wherein the intermediate 
portion is of corresponding configuration o2 ,he tuWng 
lengths, such that the expansion characteristics of che 
connected tubing assembly are substantially constant over 
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the connection. 



•6- The assembly of claim 5, wherein rhp 

wnerem the connector 

intermediate portion i q «f u 

Portion xs oe substantially the same wall 

thxckness of the tubing and wherein th 

y m wne rein the connector end 

portions are upset . 



V. The assembly of claim t wherein conneccQr ^ 

Portion defiRes an incernal chread ^ # 

corresponding thread on an outer surface of the respeccive 
tubing end portion. 



8- The assembly of any of the preceding C 1.W . h ., r «,.. 
the connector end portions define gr00 ves to rece ^ e 
corresponding tongues provided on the tubing length end 



portions. 



9. A method of connecting lengths of .xpandable tubing 
defying overlapping, longitudinal sloes, the method 
comprising: 

Providing a tubular connector defining overlapping 
longitudinal slots and comprising end portions; 

Providing lengths of expandable tubing defining 
overlapping longitudinal slots and having end portions 
defining nodes beyond the ends of the slots.- and 

connecting the connector end portions to the nod., of 
respective end portions of the tubing lengths. 
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An expandable cubing assembly comprising: 
a tubular connector defining overlapping longitudinal 
slots, the connector comprising end porLions and ^ 
intermediate portion; and 

lengths of expandable tubing defining overlapping 
longitudinal slots and having end portions coupled to the 
connector end portions, at least the connector intermediate 
portion being of corresponding configuration to the tubing 
lengths, such that the expansion characteristics of the 
intermediate portion and the tubing lengths correspond. 

11- An arrangement for coupling lengths of expandable 
tubing. the arrangement comprising a sleeve defining 
overlapping longitudinal slots. f irst and secQnd cuij . Rg 
lengths defining overlapping longitudinal slots, in use the 
sleeve and tubing lengths being radially expandable by 
deformation of fingers of material where ad ja cent 
circumferential^ spaced slots overlap. and connecting 
means for connecting the sleeve to the ends of the tubing 
lengths, the deferrable fingers of the sleeve being axially 
spaced from the end most deformable fingers of the 
respective tubing lengths. 

12. The arrangement of claim ii. wherein the connecting 
means are provided at circumferentially spaced locations at 
the end of the tubing lengths beyond the end most ,-,bing 
fingers, and at the ends of the sleeves beyo nd the 
respective end most tubing fingers. 
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13. The arrangement of claim n or 12 , wherein t||e 

unexpanded sleeve is of larger diameter than the tubing 
lengths . 



14. The arrangement of claim 13, wherein the sleeve and 
the tubing lengths are each of substantially " constant 
diameter along their length. 

15. A method for coupling the ends of first and second 
lengths of expandable tubing defining overlapping 
longitudinal slots and deformable fingers of material where 
adjacent circumferential^ spaced slots overlap, the method 
comprising the steps of: 

providing a sleeve defining overlapping longitudinal 
slots and deformable fingers of material where adjacent 
circumferentially spaced slots overlap,- 

coupling the sleeve to the ends of first and second 
lengths of expandable tubing such that the fingers of the 
sleeve are longitudinally spaced from the end most fingers 
of the tubing lengths,- and 

forcing an expansion member through the connected 
tubing lengths to expand the sleeve and the tubing lengths. 

16. An arrangement for coupling lengths of expandable 
tubing, the arrangement comprising a longitudinally slotted 
sleeve, first and second tubing lengths deCiisiug 
overlapping longitudinal slots, in use the tubing lengths 
being radially expandable by deformation of fingers of 
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material where adjacent circumferentially spaced slots 
overlap, and connecting means for connecting the sl ee ve to 
the ends of the tubing lengths. 



17. The arrangement of claim 16. wherein the sleeve is 
5 formed of longitudinally extending strips of metal. 

18. The arrangement of claim 17, wherein the strips are 
rectilinear. 

19. The arrangement of claim 17 or 18, wherein the s trips 
are initially circumferentially connected by frangible 

10 links. 

20. A method for coupling the ends of first and second 
lengths of expandable tubing defining overlapping 
longitudinal slots and deformable fingers of material where 
adjacent circumferentially spaced slots overlap, the method 

15 comprising the steps of: 

providing a sleeve comprising longitudinally extending 
strips of material ; 

coupling the sleeve to the ends of first and second 
lengths of expandable tubing; and 
20 forcing an expansion member through the connected 

tubing lengths to expand the sleeve and tubing lengths. 



WO 98/42947 



PCT/CB98/00863 




SUBSTITUTE SHEET (RULE 26) 



W098/42947 



PCI7CB98/00863 



2/2 




FIG .4 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 

1 o?^f S,FlC ^°^ OF OBJECT MATTER 

IPC 6 E21B17708 E21B43/10 E21B43/08 F16L13/14 



Inter* jo* *ppUc««on Ho 

PCT/GB 98/00863 



Accofcmg to Wematooal Pai»ri OoistfcairtnitPTi . , ; 

— '-"'■" l ' < -'"wniin J i 10 bocf> r ational daisrf»cai»on jryj |p£ 

a. neios searched " ' " — 



MwitfTKm documentation 



IPC 6 E21B F16L ,ai "'" c " <! """*" ,M ~«'>'=»"«"««™<- 



eaarcncrj other man mwrnumooewn^futon to me 



enent tnat auch ooewnar*, «, rK»uA»o <n me twigs 



* eonsuBed during the witmwftM mrrn , M m. ni ^ ' — 

ot cata t>es« ana. •rf Wf « practical *«arcn terms ^a, 



C. DOCUMENTS CQNSfOERED TP eg RELEVANT 
Category Citation of docum 



nOcanon whore appropriate, ot n 



^lovamto ciatm No 



I - ?-?™? 6 ?! A (PETR0LIN E WIRELINE SERVICES 

LIMITED) 28 November 1996 

see page 5. line 21 - page 7, line 2 



WO 96 37680 A (SHELL INTERNATIONALE 
RESEARCH MAATSCHAPPIJ) 28 November 1996 
see page 5, line 1 - page 6, line 22- 
figures 3,4 



WO 93 25800 A (SHELL INTERNATIONALE 
RESEARCH MAATSCHAPPIJ ) 23 December 1993 
cited in the application 

-/- 



1-3,5-7. 
9,10 

11.15, 

16,20 

1-3,5-7. 
9,10 



16 ..20 



( X| Fuftfw <*>cument. are btfeo in the corwnuation ot boi C. 


|X ] Patoo< tvntf mamoere ara toted m annet 


considered to be of particular relevance 

22££££ "^J** °» P**caf«nd7te of another 
CC*lon or other spoctai reaeon (a* apecfied} 

^ 'o^eTrno'an^" 9 tot *° f *' < *» cto » l *«- e*hooon or 

^ ( ^^Hl P ^ ,,ft *l p00f w *«"*toml «ng **to but 
tetar than ma pnoriy oara aaimad 


" T " ^ <Joojrmnt puwaharj after ma •nramalionei litnrj data 
orpnortfyo^taa«J^ncortactwrmmoapcXK^^ 
c*edi to understand ma pmctpte or theory underlying tha 

°^^P* r ^ "^i: ine ctarmxj tnvertton 
S^^t < f[^ M ™" * e * nnW "ntadtaajd to 
nvo **« «* "wenttwe slap when me document t* taken atone 
* V ' <»«™< of partcuU, relevance: ,na ctarnod Benton 
^^~^^ W J^« « "v*** step wnenme 
. aocumar* ta combwj w«h on* or mora oth*r aua> docu- 


Oil* oJ ma actual cornpjotion ot the«rtern*tK>rxal »*«,cn 


Oata ot maeJng of the international auarch report 


17 July 1998 


24/07/1998 


Name and mating addre** ot tha tSA 

European Patent Office. P.B. S81fl Paionsaan 2 
ML - 2260 HV Ri^w»> 
Jof. <Ol 70) 340-2040. T* 31 651 epo m. 
F«: (♦31-701 34f>3016 


Authorised officer 

Sogno, M 



page I of 2 



INTERNATIONAL SEARCH REPORT 



C(Co««u,«,on) OQC UMENTS CO*SlOe«EO TQ BE 



RELEVANT 



»Mef. Application No 

PCT/GB 98/00863 



P.X 



L?™ 9 ?o 1 (PETR0LI ^ WIRELINE SERVICES 
LIMITED) 19 June 1997 

cited in the application 

see page 6. line 21 - p age 10, line 2 

WO 98 22690 A (SHELL INTERNATIONALE 
RESEARCH MAATSCHAPPI J) 28 May 1998 

see page 3. line 9 - page 4. line 7 



"•"Mnfiooim No 



1-4,8-10 



1,3. 

9-11,15. 
16 




page 2 of 2 



INTERNATIONAL SEARCH REPORT 

•nformiuon on p*t©n< family nwnotn 



Patent document 
cited tn search report 



Publication 
date 



PCT/G8 



AppHCMiOn MO 

98/00863 



Patent t&mty 



WO 9637681 



28-11-1996 



WO 9637680 



28-11-1996 



AU 
AU 
WO 
EP 
EP 
NO 
NO 

AU 
AU 
EP 
EP 
WO 
NO 
NO 



5826596 
7349396 
9637680 
0828918 
0824628 
975348 
975350 



WO 9325800 



5826596 
7349396 
0828918 
0824628 
9637681 
975348 
975350 



23-12-1993 



W0 9721901 
WO 9822690 



19-06-1997 
28-05-1998 



AU 
AU 
CA 
0E 
0E 
OK 
EP 
JP 
M0 
NO 
NZ 
US 

AU 

NONE 



672008 B 
4324593 A 
2137565 
69305852 
69305852 
643795 
0643795 
75076U 
960219 
944746 
253125 
5366012 



1068897 A 



Publication 
aate 



U-12-1996 
U-12-1996 
28-11-1996 
18-03-1998 
25-02-1998 
23-01-1998 
16-01-1998 



U-12-1996 
11-12-1996 
18-03-1998 
25-02-1998 
28-11-1996 
23-01-1998 
16-01-1998 



19-09-1996 
04-01-1994 

23- 12-1993 
12-12-1996 
22-05-1997 
14-04-1997 
22-03-1995 

24- 08-1995 

03-02-1995 
27-02-1996 
22-11-1994 

03-07-1997 



F«m PCT,7SA/2,0(p.f« tarn* ^ ,„„ 



